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Abstract. Fractured limbs remedied by external fixators allow the patient to support the operated limb 
immediately after surgery, joints remain free, giving the affected limb a greater degree of mobility, 
stimulating the healing process, regeneration of the fractured bone is within optimal parameters and the 
intervention is less traumatic, because in most cases the site of fracture will not be opened and reopened, 
reducing the possibilities of postoperative bleeding and infection. The cases we studied we useda bilateral 
mono-planar external fixator and an external hybrid fixator, with two half-rings and two struts. Protocol 
will require general anesthesia and local sitepreparation, fixing the fracture and external fixator 
application, radiological examination, hematological tests, and postoperative antibiotics, anti-
inflammatory medicine and vitamin D3. Using external fixator in fractures of the limbs in dogs and cats 
have confirmed the advantages of this type of intervention hastening the healing process and supporting 
the immediate resumption of the limb support.  
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INTRODUCTION 
 
External fixators are used in many types of fractures. Because limb fractures are often 
open fractures, it is recommended to use external fixator in place of invasive methods (Brinker et 
al., 1975, Hulse et al., 1997). Using external fixators is indicated for multiple fractures, 
comminuted ones, fractures with bone loss, and infectedfractures, fractures caused by firearms, 
non-unions or hypertrophic and atrophic bone mal-unions, corrective osteotomies (Johnson et al., 
1996). Fixators can also be used to immobilize joints to speed up wound healing in joints, 
ligaments or tendons (Turner et al., 1990). For immobilization of long bone fractures, the use of 
external fixator necessitates the transcutaneous insertion of 2-3 pins in each bone segment, 
proximal and distal to the fracture, which are connected by external bars - linear fixators - or 
rings – circular fixators (Egger, 1993, Johnson et al., 1996). One will have to usemontage 
configurations which meet the highest degree of fracture immobilization and ensure a distance of 
1-3 cm between the skin and rails of the pins(Tombs, 1998, Ilizarov, 1989). The distance will be 
adjusted while maintaining restraint, avoiding soft tissue necrosis around the pins.  
Protecting the area fixed with external fixator is ensured by protective antiseptic dry 
dressings, changed every week.To check the attachment of pins and fracture repair, it is 
recommended that a radiological examination is performed (Papuc et al., 2009), and after surgery 
blood is collected to be subjected to biochemical analysis in order to track changes of the main 
constituents of bone: calcium, phosphorus, and alkaline phosphatase, thyroid stimulating hormone 
(TSH) and free thyroxine (FT4). All these determinations were made on serum and provide data on 
fracture healing. The values we obtained in the blood constituents have been reported to the 
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literature data (Kaneko, 1997; Vadeni et al., 2009). The most common complication caused by 
external fixators is suppuration of tissues surrounding the pins which can lead to premature 
loosening of intraosseous fixation of the pins. Following suppuration, consequences can be local 
bone osteomyelitis and seizures.  Postoperative treatment will include daily cleaning with antiseptic 
solution on the insertion site of the pins, application of compression bandages to prevent swelling 
and if necessary general antibiotics about 5-7 days. Focal osteomyelitis and bone sequelae will be 
curetted, and can local spongy bone grafts can be implanted (Igna, 2000).  
 
MATERIALS AND METHODS    
 
The biological material was represented by 4 dogs and 4 cats, of different ages and 
sexes, which suffered fractures in their limbs.  
Instruments and work protocol. We used different types and sizes of fixators depending 
on the type of fracture, clipper, disinfectants (Betadine, rubbing alcohol), sterile drape, 
anesthetics (ketamine hydrochloride, xylazine, diazepam, atropine sulfur), screwdrivers, screws, 
drill, flex, needles, syringes, surgical silk thread, X-ray machine.  
In the cases we studied we used a mono-planar bilateral fixator (type II) with fixing pins 
passing through both sides of the limb, the whole pin being connected at each end to one bar. I To 
the mono-planarbilateral fixator, we added pins in an oblique arrangement which provides more 
certainty in fixing the fractured bone segments (Fig. 1) and the external hybrid fixator, a 
combination of the linear fixator and the circular one. The new hybrid fixator we adapted consists 
of two semi-rings, two connecting rods and four connection terminals (Fig. 2). 
 
                                    
 
Fig. 1. External mono-planar bilateral fixator                                         Fig. 2. Hybrid external fixator 
 
Work protocol. The work method method has complied with the following protocol: 
general and local anesthesia, trimming the affected area with a clipper, antiseptic and use of the 
operative field, fixing the fracture and application of external fixator, followed by X-ray 
examination and biochemical analysis. If general anesthesia was used, neurolept-analgesia was 
performed aiming to achieve a neuropsychiatric and neurovegetative protection. Before anesthesia, 
we used sulfuric atropine in a dose of 0.02 mg/kg, in order to reduce salivation, bronchodilation, 
gastrointestinal motility and tachycardia. The duration of action of atropine sulfate is 60-90 
minutes. Neuroleptanalgesia was obtained by the use of ketamine 2 mg/bw associated with 
xylazine 0.3 mg / kgc im (Oana et al., 2011).  These anesthetics were used in different 
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combinations and doses depending on the species, age, and individual response of each body. Local 
anesthesia was achieved with lidocaine spray, with a duration of action of 60 minutes. 
 
RESULTS AND DISCUSSIONS 
 
Of the 8 cases studied, we present one case for each species. 
Case I – Cat: Clinical examination. Clinical examination revealed within inspection 
that the patient does not support his right-rear limb, and in the back of the calf there was an 
infected wound that can lead to the visualization of the distal tibial shaft fracture with local 
necrosis. At palpation,the animalshows signs of pain and crepitation. 
Clinical diagnosis.An open leg fracture with bone necrosis in the protruding end of the 
wound.Infected wound. Before the radiological examination, xylazine(1 to 2.5 mg/kg) and 
ketamine (10-40mg/kg)was administered intramuscularly, to ensure neurolept-analgesia.  
Radiological diagnosis. Tibia and fibula fracture. 
Therapy.After a rigorous mechanical cleaning and local disinfection, surgery was 
performed to restore the bone in an anatomical position, the muscles were sutured with chromed 
catgut, respecting anatomical planes and skin sutured with surgical thread. 
To remedy the fracture, the mono-planar bilateral external fixator was used, made of 
stainless steel (Fig. 3). Immediately after surgery, the cat has placed support on the fractured 
member, which is held in physiological position using the external fixator (Fig. 4). 
 
                                  
 
Fig. 3. Limb aspect immediately after surgery                                   Fig. 4. Support on the affected                                   
member a day after surgery. 
 
Tab 1. 
Plasma biochemistry 
 
Test Reference interval 
(Vaden 
Et al., 2009; 
Kaneko, 1997)
Values after 
surgery 
Values a month 
post op 
Values after 
removal of fixators 
Ca 2.00–2.88 mmol/L 2.40 mmol/l 2,20 mmol/l 2,8 mmol/l 
P 0.97 – 1.97 
mmol/L 
1.83 mmol/l 1,35 mmol/l 1,24 mmol/l 
Alkaline 
phosphatase 
10 – 72 UI/L 169 UI/l 171 UI/l 77 UI/l 
TSH 0–21 mIU/L 0,77 mIU/L 1,38 mIU/l 1,11 mIU/L 
FT4 1–4 ng/dL 1,40 ng/ dl 1,46 ng/ dl 3, 10 ng/dl 
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To follow the interventional act and the healing process we have appealed to X-ray, 
performing X-rays at 10 days after surgery, seven weeks after surgery and 10 weeks. 
Immediately after surgery, blood was collected for biochemical analysis and submitted to track 
changes to the main constituents of the bone: calcium, phosphorus, and alkaline phosphatase, 
thyroid stimulating hormone (TSH) and free thyroxine (FT4) (tab 1). All these determinations 
were made on serum and provide data on fracture healing. We noticed major changes only in 
alkaline phosphatase, showing an increase of over 100 units immediately after surgery, after one 
month and two months and a half, when the fixator was removed alkaline phosphatase values 
returned to normal. Increases were recorded due to the callus forming process. 
Postoperative treatment. Postoperatively, after recovery from general anesthesia the cat 
received a combination of benzatinbenzilpenicillin, procainbenzil penicillin and dihydro-
streptomycin sulfate, with a prolonged effect (72 hours), twice within three days.  
As antiinflamatory medicine, the cat received 200 mg phenylbutazone and 
dexamethasone 0.25 mg/ml for 3 days. The local wound was treated with terramicinand zinc 
oxide spray for 3 days. For two weeks after surgery, the cat received a multivitamin containing 
vitamin D3 in the amount of 7500 IU / ml. On the first day after surgery, the cat did support the 
affected limb, the bilateral mono-planar external fixator can be used with good results in fractures 
of the tibia, even when it is an open fracture, open fractures using external fixatorshave the 
advantage to traditional orthopedic methods topermit postoperative wound treatment. 
Case II - Dog 
Clinical examination.Clinical examination revealed to the inspection the thatpatient does 
not support the left anterior limb. At palpation, the animal bone shows symptoms of pain and 
crepitation in the forearm region, the area is slightly swollen.  
Clinical diagnosis.Radius fracture with slight displacement of the bones. Before the 
radiological examination, 0.1 ml / kg diazepam (0.5%), ketamine (10%) xylazine (2%), in equal 
proportion were administered intramuscularly to ensure neurolept-analgesia of the animal. 
Radiologic diagnosis.Radius fracture. 
Therapy.To remedy the fracture, a hybrid external fixator was used, with two half-rings 
and two struts (Fig. 5). On the distal and proximal part of the broken bone two half pinswere 
placed. The two pins are placed in different planes, terminals reversed. After eight weeks we 
removedthe fixator and the dog was able to fully support the affected limb (Fig. 6). 
 
                                
 
Fig. 6. Position of the limb in decubitus after surgery.   Fig. 5. Hybrid fixator immediatly after surgery. 
 
Immediately after surgery blood was collected for biochemical analysis so as to track 
changes to the main constituents of the bone: calcium, phosphorus, and alkaline phosphatase, 
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thyroid stimulating hormone (TSH) and free thyroxine (FT4) (tab 2). All these measurements 
provide data on fracture healing. 
Observations. We noticed major changes in the alkaline phosphatase, showing an 
increase of over 10 units immediately after surgery and over 20 units after a month and after two 
months, when the fixator was removed, values remain elevated to the ones seen in one month 
after surgery. These were due to increases in the bone remodeling process. Calcium and 
phosphorus were slightly increased immediately and one month after surgery due to bone lesions, 
within 2 months after surgery they returned to normal values. 
 
Tab 2.  
Plasma biochemistry 
Analyisis Reference interval 
(Vaden 
Et al., 2009; Kaneko, 
1997) 
Values post op Values a month 
after post op 
Values 8 weeks after 
removal of the fixator 
Ca 2.25–2.88 mmol/L 2,92 mmol/L 2,50 mmol/L 2,57 mmol/L
P 0.94–1.71 mmol/L 1,98 mmol/L 1,93 mmol/L 1,52mmol/L
ALP 12 – 121 IU/L 130 U/L 158 U/L 153 U/L 
TSH 0–37 mIU/L 0, 31 mIU/L 0,33 mIU/L 0,26 mIU/L
FT4 0,6 – 3,7 ng/dl 1,70 ng/ dl 0,84 ng/ dl 0,99 ng/dl 
 
Postoperative treatment.Postoperative, after recovery from general anesthesia, a 
combination of benzatinbenzil penicillin, procainbenzil penicillin, Dihydrostreptomycin sulfate, 
was administered with abelated effect (72 hours), twice within three days. As antiinflammatory, the 
dog received 200 mg phenylbutazone and dexamethasone 0.25 mg / ml for 3 days. The local wound 
was treated with Terramicinspray and zinc oxide for 3 days. For two weeks after surgery, the dog 
received a multivitamin containing vitamin D3 in the amount of 7500 IU / ml.  
Discussions.The hybrid external fixator is easy to install in radius fractures, it is well 
tolerated by the dog, and it has a small size so it is less traumatic because it crosses the soft 
tissues of the member only on one side. 
 
 
CONCLUSION 
 
Using external fixator for fracture repair in the species studied had the major advantage 
that in most cases, immediately after surgery, the patient can support the operated limb.  
Bilateral mono-planar external fixator adapted by us, with threaded connectivebars, has 
the advantage that it can adjust the length of the metal frame and that after installation of pinsone 
can intervene on the fracture for a good coaptation of the fractured segments by adjusting the 
connecting threadedbars. It can be used with good results in dogs and cats, in fractures of the tibia, 
even when it is an open fracture.  
Using external fixators in open fractures, compared to traditional orthopedic methods, 
permits a postoperative wound treatment. The hybrid external fixator, being small, is less traumatic 
because it crosses the soft tissues of the limb only on one side. If the fracture does not have major 
complications, even in field conditions, it can be remedied by using external fixator provided to 
comply with aseptic measures. Our results confirm that the use of external fixator in fractures of 
the limbs has certain advantages. 
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